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Abstract

The Washington St at eWabte2Resodraase(W2RNdbldzardoesWMasteaydd s
Toxics Reduction (HWTRprograms conducted a study to evaluhtpresence of ten metals in

chil drenbés products and packaging. Metals have
(UV) absorbers, flame retardants, etc. The study was cteulto:

1T Evaluate compl i anChe |wlirtehn 6V8a sSf@SPayrepartiogdsu ct Ac't
requirements and Washingtoroxicsin packaging legislatiometal level restrictions

T Verify childrends products and childrends and
expect levels using existing analytical methodolagies

T Evaluate childrends products and childrends a
impacting théPuget Sound.

It was funded by a grant from the Washington St

Chil drendéds products were tested for ten metal s
lead, mercury, molybdenurand zinc). A wide range of product types were tested and metals were

found in appreciable levels in many products to which children are exposed primarily either by mouth or
applied to their skin. In addition, seasonal products, such as Halloween aesessoiained many of

the metals of concern. Packaging analysis found that manufacturers have improved compliance with
toxics in packaging legislation, as only one sample was found to fail the 100 parts per million (ppm)
limit for the sum of the four metakestricted under the packaging legislation. Product components were
identified that contained high levels of copper and zinc, two metals that are negatively impacting water
quality in the Puget Sound.

The test results also showed that products coutddied for metals using existing methodologies.

Metals were routinely detected at less than the 1 ppm level validating the practical quantitation limit
(PQL) of 1 ppm i n Ec dThelpweddetechoa jimits obtainedyin tliustudya n c e .
sugeest a lower PQL in the Reporting Guidance may be appropriate.

Ecology initiatedcompliancecorrespondence for 19 metals results. Antimony was the most common
subject ofcompliance assurance, followed by coblalimost casegshe manufacturer was oomplance
with theCSPAas the compardys a saleawerd low enough that reporting was not yet required due
to the CSPA ?phage mschddulérologyalseidestified 2 results from these studies that
indicatedpossibleviolations of the limiton leadin the CSPA

Chil drends SRepoeingRuléVvA@ L78334 Reporting Guidane®ractical Quantitation Limits (PQLS),
available athttp://www.ecy.wa.gov/programs/swfa/cspa/pdf/cspaguide pqlagedessed 12/2013.

2 Specifically, WAC 172335110

3 As perRCW 70.240.020
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Background

The Childrends Safe Product Ac tegigsla&r 208, Chapters s e d
70.240 RCW requires manufacturers to report the presence of six toxic metals in all components of
c hi | dr e n.dhs ingludesdaetictheproduct itself and the containedihglthe productThe

Department of EcologyHcologyt est ed chi l drends and consumer pr
contents and containers, for the six heavy met a
(CHCQC) list.

The CSPA Reporting Ruleas finalized in June of 2011 and implements the reporting requirements

underthe CSPAUnder the rul e, companies making chil dre
classes of chemicals i f f ounThelistincluks chéendcaletmad s pr o
have primarily either been found in childrenos

tissuesSix metals are included in this lidthe CSPA also provides regulatory limits for cadmium and
lead which were substantiallgreempted by latdederallegislation, the Consumer Product Safety
Improvement Ac(CPSIA) (CPSC, 2008)

Chil drends products contai ni ng .Repogtingraquirenr@msGuls mu
begin with the largest manufacturers who mpkaducts intended for mouth or skin contact or any

product that is mouthable for childréree yearand underOther manufacturers report using a phased

in schedule included in the rule

In 1991, the Washington State Legislature pagdembter 70.95G RCWPackages Containing Metals,
1991) that limits the amount of four toxic metals (mercury, cadmium, éembhexavalent chromium) in
packaging sold in W&hington StateEcology was identified as the responsible agency for implementing
this legislation Thelegislationcontains a very broad definition for both packaging and packaging
componenté Packaging is defined as:

"Package" means a container providia means of marketing, protecting, or handling a product and

shall include a unit package, an intermediate package, and a shipping container. "Package" also means
and includes unsealed receptacles such as carrying cases, crates, cups, pails, rigid dtilea trays,
wrappers and wrapping films, bags, and tubs.

A packaging component is defined as:

"Packaging component” means an individual assembled part of a package such as, but not limited to,
any interior or exterior blocking, bracing, cushioningeatherproofing, exterior strapping, coatings,
closures, inks, and labels.

The legislation establishes a limit of 100 ppm for the total concentration of all four nietalisgy does
not have any penalty authority under the legislation but may ban thefsay product that does not
meet the regulated levels if a company refuses to comply.

470.95G.010accessed 1/23/2012.
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In 2007, Ecology joined th€oxics in Packaging Clearinghou@PCH), an association afnestates with

similar legigation.® The TPCH has facilitated education and outreach to businesses on toxics in packaging
requirements and has conducted several sampling events to emphasize the need for compliance with
packaging legislatiarindividual states have also conducted paukg sampling to guarantee compliance
While the CSPA does not require reporting on the presence of chemicals in packaging, the metals
identified as CHCCs are of interest for this study. (Ecology, 2009) Packaging is not restricted solely to

c hi | d odeatsd ingudes general consumer products that have been identified previously as a
problemMost of the packaging results, however, are

Copper and zinc are toxic to aquatic species and particularly the developrfigimtAd indicated in a
report from the UB. Fish and Wildlife Services:

OMi xtures of zinc and copp e r-thaxadditivg ie toxecitydolalwige a ¢ k n
variety of aquatic organi sms¢éao

The aquatic organisms impacted by zinc eogper include oysters and both marine and freshwater fish
among others. (Eisler, 1993)

Ecologydéds HWTR and W2R Programs anal yenmaalschi | dr
Thetenmetals consist of theix potentially toxic metals in the CSPAr{timony, arsenic, cadmium,

cobalt, mercuryand molybdenum), two additional metals (lead and chromium) of interest for toxics in
packaging legislatigrand two metals (copper and zinc) negatively impacting the Puget Sound

Sampling Process

Chi | d ndegenéral coasumer products were purchased for testing from local stores and internet
retailers Special emphasis was placed on products designed to be applied to the skin or. igested
products were separated into three componeatkaging, containg, and productFor example, a
cont ai ner odlossovhsi sépdrated mtd packlaging, product (lip gloss jtaetf)container

(the device used to store and apply theglipss). Depending upon its construction, the container was
separated intdifferent components as identified in the CSPA rule

Chil drendés products were purchased as indicated
parabens (Ecology, 2012a), phthalates (Ecology, 2012b) and formalgdahgdelatile organic

chemicds (VOCs) (Ecology, 2012cPackaging is not covered under the CSPA but was analyzed in
consumer and childrends products under a separa

Initially all products, packagin@nd product components were scanned for presence of nsstajsa
Niton XL3t 700 XRF analyzer as identified in the product testing QAPPs (Ecology,-8dFaur hundred
and sevemproducts were separated into 1,359 product compaoiemtshundred and fiftfive 255
packages were broken down into 387 componéiitd,614 components were scann&dose showing an
appreciable concentration of any metatohcernvere sent to a contract laboratory for analysis

5 Toxics in Packaging Clearinghoysecessed 1/23/2012.
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Samples were prioritized with the highest priority given to product components containing appreciable
levels of the six CHCCs (antimony, arsenic, cadmium, cobalt, mercury, molybddxext)werehose
containing the two additional metals (lead and total chromasnpossible indicator of hexavalent
chromium) covered by the toxics in packaging legislatiba ¢ther metals covered by this legislation,
cadmium and mercury are also CHCQs)stlywerethose containing the two metals (copper and zinc)
impacting Puget Sound.

Product labels, product databases from government angawvainmental organizations GO)

sources, internet searches, etc. were used to identify products potentially comteitsilsgof concern
Productsthatwerefound, based upon the screening resutiscontain at least one of theetals of
concernwere sent to a contract laboratory &malysis. One hundred and fifty components were sent for
metals analysid aboratory analyses were conducted using an inductively coupled plasma mass
spectroscopy (ICRMS) (hinemetals) and cold vapor atomic absorption (CVAA) (mercury) (Ecology,
2021a; ®12b; 2012c; 2012d).

Data Quality

Due to concerns about cadmium and possible preemption of the CSPAfégarsdCPSIA (CPSC,

2008), cadmium was initially omitted from analysis in some of the QAPPs covered by thigstudy

example, cadmium was not identified as a chemical of interest in the QAPP for Parabens and Metals in
Childrends Cosmetic and Per sAftar some ptehminary resuls darec t s .
obtained, the decision was made to include canmiuall remaining product analys&xme of the data
reported here, however, | ack values for cadmiun
used in Appendix 1 where cadmium was neither requested norredotied pr esencetof an
indicative of any problems with the sample or analysis.

No unannounced duplicates were run for metals. One sample, packaging for a bubble bath product
(WMO003) was submitted as a duplicate; however, no other packaging sample was submitted for the
same poduct and no comparison is possil#é data results were found to be within the quality

assurance and quality control parameters established within the applicable QAPPs (Ecology,)2011a

Product Results

Metal results from fouQ APPsare combined inhis single report (Ecology, 2013a, 2013b, 20E3a
2013d) The results are separated into three different sections as data was collected to evaluate metal
concentrations i n c¢ hi ITHesesgan énstalspvere elaluatedsto daterrdinep a ¢ k a

1. Metals of high concern to children in childre
cadmium (Cd), cobalt (Co), mercury (Hghd molybdenum (Mo).ead (Pb) is also restricted in the
CSPA but was preempted by subsequiedérallegislation; tierefore, lead values were included to
determine if it was still being wusedfedemal chi | d
regulations.



2. Metal concentrations in packaging, especially lead (Pb), mercury gHd)otal chromium (Cr)
Mercuryis rarely found in packagingotal chromium (Cr) results are provided as a potential
indicator of the presence of hexavalent chromium (Cr+6), a known carcinogen (NTR,R2061tigr
analysis is needed to separate Cr+6 from trivalent Cr (CE&f3pH cannoturrently be analyzed
routinely in products and methods are under developrbetefore, analysis of Cr+6 is outside the
scope of this project.

3. Concentrations of copper (Cu) and zinc (Zn), two metals identified as negatively impacting Puget
Sound,inchl drends products and packaging.

The results are further complicated as some analytical results will be reported in more than one of the
three groups as some samples met the def.Fami ti on
example, a pate decorated pencil caggdure 1) was separated into two components, the case itself

and the zipper holding the case clasEuke pencil case meets the definition of both a package and a
childrends product and, as somchhetdbtlki ddt ands omr
packaging resultdhose products that met both definitions will be discussed iRrb@uct Rckaging

section

Figure 1. Example of product that was identified as both a children's product and packaging.

Childrenés Product s

One hundred and one producislfle ) were analyzed for ten metals. Only the results for the six metals
identified as chemicals of high concern to children will be discussed in this sectiosth&€héour
metals will be discussed in subsequent sections, if appropriate.



Table 1: Childrenés products tested for metals
Sample Item description Sample Item description

AMO003-c01 Soft baby toothbrush teether SF004-c01 | Fake gold teeth from quarter machine
AMO004-c01 Bumpy raspberry teething pacifier SHO001-c01 | White face powder
AMO005-c01 Baby tooth brush SHO003-c06 | Face Painting Kit
AMO010-c01 Girls blue jeans SH004-c01 | Family Value Makeup kit
AMO011-c01 Boys jeans, button up & sweater SK019-c03 | 12 Roll-on lip glosses
AMO012-c02 5 Boys onesies SK020-c01 | Monster High Makeup kit
AMO013-c02 3 Onesies SP000-c02 | Baby Shoes
AMO014-c02 Jeans & Jacket SP001-c01 | Baby Sandals
AMO015-c02 Onesie & Overalls SP002-c01 | Pacifier
AMO016-c01 Overalls TGO000-c01 | 2 Pacifier set
AMO017-c01 Girls Blue Jeans size 3 TGO007-c01 | 2 Fresh food feeders
AMO018-c01 Girls blue jeans TGO010-c01 | 2 Pacifier set
AM019-c01 Boys jeans, t-shirt & jacket TGO013-c01 | Contact nipple shield
AMO020-c01 Girls Jeans TG014-c01 | Wide base nipples
AMO021-c01 Girls Jeans TG017-c01 | Ernie book
BL0O0O-c01 Glitter girl Glitz Nails TGO018-c01 | 2 Pacifier set
BL002-b01 Spider Sense Spider Man Foil Puzzle TG020-c01 | HPA lanolin
CL000-c01 Hello Kitty Ring TG022-c01 | Assorted play-doh
CLO01-c03 Tangled Flavored Lip Gloss 4 pack TG023-c03 | Space footie pajamas
CL003-c01 Nerds scented nail polish pack TG062-c02 | Body Wash - Vanilla Swirl
CL004-c01 Hello Kitty Nail Polish Pack TRO00-c01 | Silicone nipples
CLO05-c02 Hello Kitty Ring TRO01-c01 | Sesame street toothbrush
CL007-b04 Make up pack TR002-c01 | Toddler wipes
CLO08-c02 Pink Coin Purse TRO05-c02 | Pacifier
CL009-b02 Lip gloss set TR006-c01 | Girly temp tattoos
CT001-c02 Tummy play pad TROO07-c01 | Boy temp tattoos
DTO000-c01 3 Pack silicone nipples TR009-c01 | Pink teething ring
DTO003-c05 Changeable Gem pendant TRO11-c01 | Mesh food sacks
DTO004-c03 Dream Bride Wedding Day variety pack TRO12-c01 | Dr. Suess bib
DTO005-c01 Disposable baby bibs TRO014-c01 | Travel baby wipes
DT006-c01 Colored moldable "play" dough TR022-c02 | Pee protector with basketball motif
DT008-b02 Petroleum Jelly WGO004-c01 | Baby Wash
DT033-b01 Bedtime Baby Cream WMO004-b01 | Color Bath Dropz
DT041-c01 Orange stuffed fish WMO005-c01 | Small baby bottle
FM002-c02 3 Baby spoons WMO008-c01 | Squishy book
FMO003-c01 Scented neon nail polish set WMO009-c01 | Basketball pacifiers
FMO004-c01 Face paint crayons WMO010-c04 | Princess keychain & chapsticks
FMO006-c01 Baby powder WMO012-c01 | Soothie pacifier
FMO007-c02 Princess lip balm & keychain in tube WMO014-b02 | Chocolate flavored gloss & chapstick




Sample Item description Sample Item description
FM010-c01 2 Pacifier set WMO015-c01 | Pink bib
FMO030-c01 Pink plastic recorder WMO020-c01 | Pink baby ballet slippers
IC000-c01 Maroon Gem earrings WMO033-c03 | Sponge Bob briefs
IC001-c01 Plastic earrings - 6 pairs WMO046-b02 | Minnie Mouse Pencil Case
1C002-c01 Plastic earrings - 9 pairs WMO049-b01 | Pirate Pencil Case
IC003-c02 Butterfly ring WMO050-c02 | Mickey Mouse undies
JN000-c01 White Nike Tennis Shoes & bib WMO052-c02 | 2 Wooden whistles
JNO01-c01 Puma/Ferrari Tennis Shoes WMO053-c01 | 4 Lip glosses with zipper pouch
ONO002-c02 Baby converse looking-alike shoes WMO056-c08 | "How to" DVD Makeup Kit
ONO004-c02 Yellow baby mud boots WMO058-c01 | Monster Value Makeup Set
RA000-c04 Halloween Makeup variety pack WMO062-c03 | Water based make up
SF002-c01 Mom to mom supreme unscented wipes

From the 101 products, 150 component samples were sent to the laboratory for analysis as some
products were separated into multiplendi vi dual components. ,|Ar e x amj
sweater setHigure 9 was separated into six individual components including fabrics from three

clothing items, buttonsnd zipper. Multiple samples were collected from additional productsasid
component will be presented separately.

Figure 2 Boy's jeans, shirt, and sweater:
set were separated into six components.



Products were grouped into nine larger categories sugplies, baby and bath accessories,
clothing, cosmetics, footwear, Halloween accessories, jewelry and accessories, ljmbdlms
toys (Table 3. Complete metal analyses are providedppendix 1

Table 2: Breakdown of c hi | d preduésinto categories
Category Nr. of Products %

Baby and bath accessories 39 26.0
Clothing 31 20.7
Cosmetics and accessories 11 7.3
Footwear 16 10.7
Halloween accessories 23 15.3
Jewelry and accessories 13 8.7
Lip Balm 8 5.3
Toys 9 6.0

Table 3breaks down metal analyses into broad groups. Chromium and lead values are also
included as, although not identified as a CHCC, they are either listed in the CSPA directly (lead)
or of potential interest for further analysis (chromium). Emphasis wasdplgiman products

likely to be placed into the mouth or applied to the skimich accounts for the larger number of
samples of baby and bath accessories, cosmatid§ragrances.

Lead, cobaltand antimony were the most commonly found metals althaaghdoncentrations
were at very low levels. Antimony was found at the highest levels with eight values above 100
ppm. Mercury was found only in three samples with two being just above detection limit.
Arsenic was found in a few products with most of thieles above 10 ppm.

Table 3: Breakdown of levels (ppm) and % of total samples for six CHCC metals, lead, and

chromium foundinc hi | d predué& somponents

Chemical [ND | % |<i| % L1101 o6 | 1900 o ii%g% % | 290 | w
Antimony 64 | 427 [ 30| 20.0 | 22 | 14.7 26 17.3 8 5.3 0 0.0
Arsenic 124 82.7 | O 0.0 12 8.0 12 8.0 2 1.3 0 0.0
Cadmium 104 69.3 |26 ( 17.3 | 19 | 12.7 1 0.7 0 0.0 0 0.0
Chromium 57 | 38.0 [ 32| 21.3| 39 | 26.0 9 6.0 12 8.0 1 0.7
Cobalt 52 | 347 [ 50| 33.3| 28 | 18.7 14 9.3 6 4.0 0 0.0
Lead 43 | 28.7 | 60| 40.0 | 20 | 13.3 25 16.7 2 1.3 0 0.0
Mercury 147 96.8 2 2.1 1 1.1 0 0.0 0 0.0 0 0.0
Molybdenum | 103 | 68.7 | 30 | 20.0 | 11 7.3 6 4.0 0 0.0 0 0.0

10



Figure 3shows metal concentrations found in baby and bath accessories. Of the six CHCC metals,
only antimony (Sb) was found at appreciable levels in a variety of products including a tummy play
pad (CTOO01 at 36.9 ppm), wipes (SF002, TR002 and TR014 at 70.661148.6 ppm,

respectively), body wash (TG062 at 55.5 ppm), mesh food sacks (TRO11 at 72.1 ppm) and baby
bibs (TR012 and WMO015 at 116 and 99.6 ppm, respectively). Cobalt (Co) was found in one
product, a baby cream (DT033 at 36.9 ppm) at appreciable [€aetée products had detectable

levels of mercury including baby spoons (FM002 at 0.3 ppm) and toothbrush and bath salts (TR001
and WMO004 both at 0.3 ppm). All mercury values, however, were near the method detection limit
and are unlikely to pose a hazascchildren. Trace levels of the other metals vedsefound.

150 ]
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99.6
100
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36.9 36.9 : Lead
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Figure 3: Metal levels in baby and bath accessories

Although not a CHCC, chromium was the highest metal concentration reported. Chromium was
found at 13,600 (1.36%) in a set of metal baby spoons. Further evaluation may be warranted to
determne if any of the chromium in the product is Cr+6.

11



Figure4ds hows met al concentrations found in childr
the most products and at the highest levels, ranging from low levels to a high of 560xppMm. Si

the 31 samples (20%) were at or above 100 ppm. These results agree with the large number of
companies reporting the use of cobalt primarily as a dye. The only other CHCC metal found

above 100 ppm was antimony at 121 and 128 ppm, primarily foundns. jeead was found in

every sample tested although at low levels. Twelve samples contained lead between 10 and 70
ppm. A set of boyds space footie pajamas (TGO
The reason for mercury in this product is unknamd testing of additional clothing for mercury

may be warranted. Based upon these results, the CHCC metals are present in the limited group of
clothing tested.

Although not a CHCC, chromium was also found at 257 and 242 ppm, primarily in jeans.

300 450 321 550
257
200 189 W Antimony
184 A
W Arsenic
ppm W Cadmium
m Chromium
128
121 Cobalt
100 Mlead
100 -
69.7 77.3 Mercury
68.2 .
636 1 Molybdenum
o L ]

=z =z =z= =

= = - - - - - = o e e e

W
& o
[~

Figure 4: Metal levels in clothing
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Figure 5 shows metal concentrations found in cosmetics and accessories. Cobalt and lead were
the most commonly found CHCC metals although concentrations were at or below 35 ppm.
Mercury was not found in any of the products tested. Basex thgse results, CHCC metals

were found in a limited group of cosmetics and accessories although at low concentrations.

Although not a CHCC, one product was found to contain chromium (Gh0&7at 157 ppm) at
appreciable levels in the external pouch of a magkeack.
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Figure 5: Metal levels in cosmetics and accessories

% Note: Two samples labeled_007-b04 were submitted on separate chain of custodies approximately a month apart. There is no known
explanation for the submittal of two samples and the results indicate they are not duplicate analyses. Therefor@ritnhiohaéthese two
samplesactually reflect product CLOO7. Both results are included in the sampling results.
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Figure 6 shows metal concentrations found in Halloween accessories. Several samples contained
antimony, cobaltand lead at the 30 to 50 ppm level. Mercury was not found in any of the

samples tested. The remaining sample concentrations werarldvaround or below the

practical quantitation limits established for the CSPBe CHCC metals are found in Halloween
products based upon the limited group of products tested.

Although not a CHCC, the highest level observed was for chromium found in a Halloween

variety makeup pack (85.3 ppm). Several other samples had chromium concentrations in the 2 to
30 ppm range.
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Figure 6: Metal levels in Halloween accessories
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Figure 7 shows metal concentrations found in jewélead was the most commonly detected
CHCC metal with lead found in all but one sam@everal products contained lead above 19
ppm with one product, a pair of plastic earrings, contgitine highest level at 134 ppm

Another part of the plastic earrings contained arsenic at 125 ppm. Two products, a ring and
pendant, also contadantimony at levels above 100 ppm. Mercury was not found in any of the
components teste@verall, CHCC meta were found in the limited group of jewelry tested.
Although not a CHCC, chromium was found at the highest concentrations with four products

above 100 ppm
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Figure 7: Metal levels in jewelry
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Figure 8 shows metal concentrations found in a limited survey of lip balpiesiMetals were

found in several components taken from lip balm samfBlasples of the lip balm itself showed

low metal levels while lip balm containers or related components reported significant levels of
specific metalsFor example, antimony and anse were found at levels ranging from 72 to 350
ppm. Arsenic was found at 276 ppm in the chain from a keychain and lip balm set (WM010) and
antimony was found at 156 ppm in the plastic tube containing lip balm (WMO014). Lower levels
of lead and cobalt weig@so foundOnly cadmium and mercury were not found in any samples
Although it is difficult to reach any firm conclusion based upon the limited number of samples
involved, it does appear metals might be an issue in lip balms containers although thme lip ba
itself contains only trace amounts.

Although not a CHCC, three components contained chromium ranging from 91 to 350 ppm
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Figure 8: Metals in lip balm sets and their components®
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® Note: This graph shows results for sample CL-809. Productinformation indicates there is no sample labeled CLETd although there
is a sample CLOGD09. As CLO09D09 was part of a metal box used to hold lip balm and likely to be selected for anialigsessume a
transcription error is the cause of thevition and the results reflectareresultsfor CL0O01-b09.
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Figure 9 shows metal concentrations in a limited survey of toy samplgsiony was the only
CHCC metal found above 90 ppm, in an orange stuffed fish (168 ppm) and a makt{®#4

ppm). Mercury was not found in any of the product components te&tdebugh it is difficult to

reach any conclusion based upon the limited number of samples tested, further study of
childrends t oy BcologniyitiatbdestudyafTiera& prodacts for phthalates and
metals This additional data may help determine if these products pose a threat to human health
and the environment.

Although not a CHCC, chromium was foundfa second highest reported value of 144 ppm in
a foil puzzle

Sampling results are availableAppendix 2

Compliance
Analytical results were compared wiphoduct dataeportedto Ecology as required lize
CSPA. In response to results from this and ot

Ecology initiatedcompliance correspondenag&h manufacturers regarding possible failure to
reportCHCCsas required byhe CSPA Ecologyidentified 73 resits andsent 30 letters to
manufacturers containing one or more analytical result that indicated a need to evaluate
compliance with th€SPA
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